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(54) Hollow coil guide wire apparatus for catheters 

(57) A catheter guide wire includes a strip of mate- 
rial formed into an elongate coil, with a central hollow 
having a plurality of windings. The windings include 
inhibiting features to inhibit relative rotation of adjacent 
windings. A central wire core is inserted through the hol- 
low of the coil and welded to some of the windings to 
keep them from separating longitudinally. This construc- 
tion allows for lateral flexibility of the guide wire, but with 
desired torsional stiffness. 
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3 epo: 
detailed description 

Referring to FIG. 1 , there is shown a side, frag- 
mented view of a catheter guide wire in the form of an 
elongate coil 4 having a plurality of windings 8. At least 
some of the windings 8 are formed with adjacent, inter- 
locking bends 12, which inhibit relative rotational move- 
ment of adjacent windings. Because of the coil 
construction, the coil 4 is laterally flexible to enable guid- 
ing it around curves and bends in vessels and ducts in 
the human body. The bends 12 in the windings give the 
coil 4 torquability so that rotating a proximal end 4a of 
the coil transmits torque along the length of the coil to a 
distal end 4b of the coil. 

The distal end 4b of the coil is formed with a curved 
tip 16. the end of which includes a solder ball 20 or sim- 
ilar blunt tip for the coil. The curved tip 16 allows for 
guiding the guide wire around curves and bends, as 
previously discussed. Alternatively, the tip 16 could be 
made of a shapeable material to initially be straight, so 
that the user could later curve the tip as desired. 

A central mandrel or core wire 24, which may be 
tapered and/or curved, is inserted through the center of 
the coil 4 and soldered or welded (e.g. by laser welding) 
to at least some of the coils to prevent the coils from 
separating longitudinally so that torquability can be 
maintained. The core wire can also serve to control the 
flexibility of the coil, i.e., stiffen the coil to a greater or 
lesser extent depending upon the needs of the user. In 
this manner, the flexibility of the coil can be varied and 
controlled. 

After or while the guide wire coil 4 is being inserted 
in a vessel, a catheter would be threaded about the 
exterior of the coil to be guided to the desired destina- 
tion location. 

The outside diameter of the coil 4 might illustratively 
be from .008 inches to .090 inches, with a length of 
about 1 centimeter to 50 centimeters. Advantageously 
the coil 4 is made of platinum alloy, nickel-titanium alloy 
or stainless steel to provide the desired strength, radio- 
pacity and biocompatibility. 

FIG. 2 illustrates diagrammatically a method of 
forming bends or a herringbone pattern in a length of 
wire 34 which is then formed into a coil 38 about a man- 
drel 44. The bends are formed by moving the wire 34 
lengthwise between a pair of rotating wheels 48 formed 
with teeth 52. The wheels 48 are rotated in the direc- 
tions indicated so that, to a certain extent, the teeth 52 
of the wheels intermesh to form bends in alternating 
directions as the wire 34 is moved between the wheels. 
The wire 34 with bends is then wrapped on a mandrel 
44 so that the bends of adjacent windings interlock, as 
indicated, after which the mandrel is removed. 

FIG. 3 diagrammatically shows an alternative 
method of producing bends 64 in a wire coil 68. Here, a 
mandrel 72 is threaded both through the coil 68 and 
through a center opening 76 in a hammer 80. The ham- 
mer 80 includes a wedge-shaped tip 84 so that when 
the hammer is moved along the mandrel 72 into contact 
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with a length of wire 68a which is not yet bent, the ham- 
mer forces the length against a previously bent winding 
to thereby bend the length to conform to the previously 
formed bends. (The initial winding bent by the hammer 

5 80 would have been forced against an anvil 88, rigidly 
mounted on the mandrel 72 and bent at the same angle 
desired for the coil bends 64.) After each winding is bent 
by the hammer 80, the hammer is withdrawn and the 
mandrel 72 rotated to position the next length of wire to 

w be bent. After all bends are formed in the wire coil 68, 
the coil may be held in the coiled position and heat 
treated to "set" the bends in the coil. 

FIG. 4 shows an alternative embodiment of a coil 
guide wire formed either from round wire (shown in 

is cross-section at 94), flat wire (shown at 98 in cross-sec- 
tion) or square wire. The wire 102 to be formed into the 
coil 106 is passed between toothed wheels 110 which 
impress and form teeth 114 on opposite edges of the 
wire 102 as shown. The wire 102 is then wound about a 

20 mandrel 1 18 so that the teeth on adjacent edges of the 
wire intermesh or interlock, as also shown in FIG. 4, to 
provide the inhibiting mechanism to inhibit relative rota- 
tion of adjacent windings of the coil 106. The mandrel 
118 may be maintained in the coil 106 as a core wire. 

25 after the coil is finished being formed, and soldered or 
welded to various coils to keep them from separating. 

FIGS. 5A and 5B show respectively a side, frag- 
mented view of a coil guide wire 124, and a front end 
view. Formed at three spaced-apart locations around 

30 each winding is an ear or nipple 128 protruding longitu- 
dinally to nest with adjacent ears or nipples, as shown. 
The nesting of the ears 128 provides the inhibiting 
mechanism for relative rotation of one winding with 
respect to adjacent windings to thereby provide for 

35 increased torsional stiffness. A core wire 1 30 is inserted 
in the hollow of the coil 124 and welded or soldered to 
various coils as earlier described. 

FIG. 6 shows a side, fragmented view of a coil 144 
formed of a strip of material 148 having teeth 152 

40 formed on opposite edges of the strip, at selected loca- 
tions therealong, so that when the strip is formed into 
the coil 144, the teeth intermesh or interlock to prevent 
relative rotation of adjacent windings, while allowing lat- 
eral flexibility. A core wire 156 is disposed in the hollow 

45 of the coil 144. 

FIG. 7 illustrates the winding of a threaded wire 164 
onto a mandrel 168 to form a coil guide wire 172 in 
which the threads of adjacent windings intermesh to 
inhibit relative rotation therebetween. The threads are 

so simple screw threads and may be formed in a conven- 
tional manner. 

FIG. 8 shows a side, fragmented view of a coil 
guide wire 184 having spot welds 188 at selected loca- 
tions along the coil to join the adjacent coils on either 

55 side of the spot welds and thereby prevent relative rota- 
tion therebetween. The spot welds 188 are spaced to 
allow the coil 184 to retain flexibility while also maintain- 
ing high torquability. No core wire would be required but 
may be desired with this embodiment. 
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comprising a ball disposed in the distal end of the 
coil to serve as the leading end of the coil. 

16. A catheter guiding implement as in Claim 1 wherein 
the outside diameter of the coil is from about .008 5 
inches to .090 inches. 

17. A catheter guiding implement as in Claim 1 wherein 
the thickness of the strip of material ranges from 
about .001 inches to .005 inches. 10 

18. A catheter guiding implement as in Claim 1 wherein 
said second inhibiting means comprises a core wire 
disposed in the hollow of the coil and joined to at 
least selected ones of the windings. 15 

19. A catheter guiding implement as in Claim 1 further 
including a lubricious coating disposed over the 
exterior of the coil. 

20 

20. A catheter guiding implement as in Claim 1 further 
including a lubricious sleeve disposed about the 
exterior of the coil. 

25 
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(54) Hollow coil guide wire apparatus for catheters 

(57) A catheter guide wire includes a strip of mate- 
rial formed into an elongate coil, with a central hollow 
having a plurality of windings. The windings include 
inhibiting features to inhibit relative rotation of adjacent 
windings. A central wire core is inserted through the hol- 
low of the coil and welded to some of the windings to 
keep them from separating longitudinally. This construc- 
tion allows for lateral flexibility of the guide wire, but with 
desired torsional stiffness. 
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